The selective cultivation of bacteria by incorporating chemicals in the media depends on supplying a substance which either stimulates the growth of the species to be isolated or inhibits unwanted species. Tetrathionate is a good selector of Salmonellae in faeces culture, and is believed to act in both ways. Tetrathionate reducers, such as Salmonellae, flourish in broth containing it, whereas a high concentration of tetrathionate inhibits many other faecal organisms (Knox, Gell, and Pollock, 1943) . Unfortunately, however, members of the Proteus group are powerful tetrathionate reducers, and when they are present selection of Salmonellae is much impaired, consequently the addition of a further selective inhibitor effective against Proteus organisms is desirable. So far no such satisfactory substance has been found: brilliant green and ox bile (Kauffmann) proved unsuccessful (Knox et al., 1942 (Knox et al., , 1943 .
Antibiotics are becoming increasingly used as selective agents in culture media, but most of them are approximately equally active or inactive against Salmonellae and Proteus. Novobiocin, however, inhibits Proteus more than other Gram-negative bacilli and seemed therefore a suitable substance for trial.
Materials
Tetrathionate Broth.-This was prepared by adding two "oxoid" tablets to 10 ml. of water in a 1 oz. screw-capped bottle and bringing to the boil. The medium without iodine can be stored at room temperature for one month; once iodine is added the complete medium is unstable.
Novobiocin-tetrathionate Broth.-Novobiocin solution containing the appropriate concentration in 0.1 ml. was added to 10 ml. of the incomplete medium, 0.2 ml. of the specified iodine solution being added before use.
Novobiocin Solution.-The sodium salt of novobiocin (Upjohn of England Ltd.) was used, and the strengths of all solutions were expressed as concentrations of pure novobiocin.
As (Table I) . (Miles and Misra, 1938) In experiments (c), (f), and (g), novobiocintetrathionate broth did not detect smaller numbers of Salmonellae than plain tetrathionate broth. The only non-lactose-fermenters recovered from novobiocintetrathionate broth, however, were Salmonellae, and growths were always heavier than those from tetrathionate broth.
Since it was shown in a separate experiment that small numbers of the Salmonella enteritidis strain used in experiment (f) survived 40 lAg. /ml. novobiocin in tetrathionate broth the poor growth of this Salmonella was not due to a harmful effect of novobiocin.
Incorporation of Novobiocin in Desoxycholatecitrate-agar. -Desoxycholate-citrate-agar (D.C.A.) suffers from the disadvantage that it readily supports the growth from faeces of most strains of Proteus. It was therefore considered worth while to investigate the possibility of incorporating novobiocin in D.C.A. in such concentrations that Proteus would be inhibited and the medium would not be rendered more toxic for Salmonellae and Shigellae.
In order to test the ability of desoxycholate-citrateagar to support the growth of the test organisms, 18-hour broth cultures were diluted 1/100, and one loopful was spread over a segment of a D.C.A. plate, which was then incubated for 18 hours. Of 14 strains of Proteus, nine grew well, four grew poorly, and one failed to grow. Good growth was obtained with 14 Shigella strains (S. sonnei six, S. boydii two, S. flexneri six) and five strains of Salmonellae, including one strain of Salmonella typhi.
Growth on Desoxycholate-citrate-agar Containing Different Concentrations of Novobiocin.-Desoxycholate-citrate-agar containing novobiocin, 100 rig./ml., was inoculated with dilute broth cultures.
It was found that this medium, although completely inhibitory to all the Proteus strains tested, was also markedly inhibitory to the strains of Salmonellae and Shigella sonnei. Desoxycholate-citrate-agar plates were then prepared containing novobiocin in concentrations from 50 jig./ml. to 2 jig./ml. of medium and inoculated with dilute broth cultures of the following organisms (the number of strains tested is shown in brackets): S. boydii (2), S. sonnei (2), S. flexneri (6), Salm. thompson (1), Salm. typhi (1), P. vulgaris (1), P. mirabilis (2), P. morganii (1). Plates were incubated overnight.
The highest concentration of novobiocin in D.C.A. which did not affect the growth of the Shigellae and Salmonellae tested was 16 jig./ml. of medium, and this did not prevent the growth of three-quarters of the Proteus strains. Desoxycholate-citrate-agar containing 32 jig. novobiocin/ml. medium, whilst inhibiting the growth of half the strains of Proteus, was markedly inhibitory to one strain of S. flexneri, slightly inhibitory to one strain each of S. sonnei and S. boydii, and without effect upon growth of Salm. thompson and Salm. typhi, but 50 jig. novobiocin/ml. medium completely inhibited growth of all strains of Proteus and one strain of Salm. typhi.
Thus the lowest concentration of novobiocin tested in D.C.A. which effectively inhibited Proteus was also markedly inhibitory to Shigellae and Salm. typhi, so that the medium is unsatisfactory for routine use.
Proteus Suppression in Routine Faeces Cultures in Novobiocin-tetrathionate Broth.-During a threemonth trial, in which 0.5 ml. of a suspension of each specimen of faeces examined was inoculated into both novobiocin-tetrathionate broth and tetrathionate broth, no Salmonellae were encountered. Novobiocin-tetrathionate broth effectively suppressed Proteus when the specimens contained insufficient numbers to give profuse growths on direct cultures. Discusion
In a discussion of the comparative merits of Salmonella enrichment media Rappaport et al. (1956) assigned to their new medium a "valency coefficient" (Lang, 1952 (Lang, , 1954 , showing it to be superior to the medium of Bierbrauer: these results were based on tests in which only one strain of each of two organisms was used.
From the experiments (a) and (c) with tetrathionate broth (Table II) , it will be seen that when two different strains of Proteus were tested with a single strain of Salmonella markedly different valency coefficients were obtained.
The term " valency coefficient " is thus shown to be misleading, since its value will vary according to the strains of organisms tested. 
